In §1 the necessary definitions are given. Many of the original definitions for completely regular spaces such as bianalytic and Borelian as well as the notion of a complete sequence of countable covers are due to Frolik and can be found in [3] . The class of σ-bianalytic spaces is an enlargement of the class of bianalytic spaces. In [8] the ,^-fiable spaces have already been introduced. For the reader's convenience, the definitions of these concepts have been given again.
The motivation of §2 is to extend to a larger class of spaces the well-known result that if f(X) is a metrizable 1 -1 continuous image of a ^Γ'-Borelian subset of a compact metric space, then f(X) is a ^^"-Borelian subset of any of its metrizable compactifications. An example is given of a Hausdorff 1 -1 continuous image of a J^-Borelian subset of a compact space which is not a ^^-Borelian subset of any HausdorfF space in which it can be embedded. However, using some of the techniques that Frolik developed in [3] for completely regular spaces, necessary and sufficient conditions in order that a 1 -1 continuous image of σ-bianalytic space X be a J^Borelian subset of some Hausdorff space are obtained. This result can be applied to the cases where X is a .5^-Borelian subset of a Hausdorff space Y and Y is either a perfectly σ-normal J?t~σ, or has property I ([10]) or is locally metrizable.
In §3 results are presented concerning the relationship between It should be noted that this definition does not imply that X is normal; in fact, X need not be regular. For example, let A, B be two countable disjoint dense subsets of [0, 1] 1.4 . Let X be a Hausdorff space and let denote the class of compact subsets of X. Then ^f{^f{X)) f the class of J^-Borelian subsets of X, is defined to be the smallest class of subsets of X containing ^Γ(X) and closed under countable intersections and countable unions.
Let ^{X) denote the class of zero sets of continuous functions on X and ^(X) the class of closed subsets of X. Let &(8r(X) ) 9 the class of Baire subsets of X, and &(^~(X)) 9 the class of J2T-B0RELIAN EMBEDDINGS AND IMAGES OF HAUSDORFF SPACES 371 Borelian subsets of X, be defined by analogy to the definition of Definitions of ^^-Borelian or _^Borelian subsets of a space X of class a for each ordinal a of second class (that is, for each a less than the first uncountable ordinal) are given in [6] or [1] . DEFINITION 1.5 . A Hausdorff space X has property I if for all A, B in 3Γ(X)(A\B) is in 3T a {X) (that is, the intersection of A and the complement of B is a J%Γ σ subset of X).
The notion of a complete sequence of countable covers was introduced by Frolik in [4] and [3] . The following definitions are taken from there. DEFINITION If X is a completely regular space, βX will denote the StoneCech compactification of X.
The following definition can be found in [3] . DEFINITION 1.11. B(X) Since X= IUQ, where / is the set of irrationals in [0, 1] , X is o -bianalytic. In [7] it was shown that X could not be embedded in any Hausdorff S^σ space. Since any 3Γ-Borelian subset of a Hausdorff space is necessarily contained in a , X is not a <_>^-Borelian subset of any Hausdorff space. However, the following is true. PROPOSITION 
A J^l-fiable {respectively regular) σ-bianalytic space is a 3ίΓ-Borelian subset of any of its 3ίΓ 0 -fications {respectively compactifications).
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Proof. Let X = U X t where X £ is bianalytic and let K -(JΓ=I K t be a ^^-ίication of X. Now in [5] Frolik showed that closed subspaces of bianalytic spaces are bianalytic and that any bianalytic space is a Baire subset and consequently a J?"-Borelian subset of any of its compactifications. Let X = \jT,s=ΛXiΓί Kj) Each X i Π K s is a <^Γ-Borelian subset of K. 
THEOREM 2.2. A ^l-fiable 1 -1 continuous image Y of a σ-bianalytic space X is a 3ίΓ-Borelian subset of any of its 3ίΓ a -fications. In particular , a regular 1 -1 continuous image of a σ-bianalytic space is a *SίΓ-Borelian subset of any of its J%Γ σ -fications or compactifications.
Proof. Let P be some Hausdorff ^-fίcation of Y. Then P = Uϊ=i K»f where K n is a compact subset of P for each n.
Since X is σ-bianalytic, X = (Ji°=i ^ where each X, is bianalytic.
For each i and n, let r <fW -/(x,) n (ir n n r).
Now each Y i>n is completely regular and Y -\JZ n=1 Y ίt^
Since closed subspaces of bianalytic spaces are bianalytic, then each Y tt% is a 1 -1 continuous image of a bianalytic space. Therefore, from Theorem 13 [3] it follows that Γ <fΛ 6 B{P) for all i f n.
It follows from Theorem 11 [3] that Y ί>n is an element of the family consisting of countable intersections of countable disjoint unions of sets of the form (F Π B) , where F is a closed set in P and Be^(%T(P)).
That is, for each i and n,
Fi* is a closed set in P and consequently a 5ίΓ a , B% is a Baire subset of P and consequently a ^^-Borelian subset of P.
Therefore Γ= U~*=i^ is a JT'-Borelian subset of P. The previous theorem can be restated as follows. (1) and (2) are satisfied. COROLLARY 
A ^Γ σ -fiable (respectively regular) 1 -1 continuous image of a ,5Γ-Borelian subset of a perfectly σ-normal 3ίΓ o space is a 3ίΓ-Borelian subset of any of its J?t~σ-fications (respectively compactifications).
The following result in the case where the image was regular was first proved by Sion in [9] . COROLLARY 
Let X be a Hausdorff space which has property w2Γ-B0RELIAN EMBEDDINGS AND IMAGES OF HAUSDORFF SPACES 375 /. Then a 3ίΓ a -fiable (respectively regular) 1 -1 continuous image of a J%^Borelian subset of X is a J^-Borelian subset of any of its /yί^-fications (respectively compactifications).
Proof. If Y is a J^Borelian subset of X then Y is contained in a J%Γ σ subset Z of X. In [10] it was shown that a space Z with property I satisfies the following condition: for all A e J%Γ(Z) and B open in Z, A f) Be J%Γ σ (Z). Since Z is also a St~σ then property I implies that it is perfectly σ-normal 3"Γ σ . Theorem 1.10 can now be applied to regular locally metrizable spaces. COROLLARY 
Let X be a regular locally metrizable space and let Abe a 3fc~-Borelian subset of X. A J%Γ σ -fiable (respectively regular) 1 -1 continuous image of A is a ^tΓ-Borelian subset of any of its ,yt~σ-fications (respectively compactifications).
Proof. If A is a J^Borelian subset of X, then A is contained in a J^ of X. This J^ is Lindelof and therefore paracompact [2] . It follows from [11] that this SΓ O is metrizable. The result now follows from Corollary 2.6. 3* ^^Borelian subsets of Hausdorfϊ JytZ spaces and their complete sequences of countable covers* It would be interesting to characterize for each a the HausdorfF spaces that can be embedded as J^Borelian subsets of class a of some Hausdorff 3Z" O space. Theorem 3.1 answers this question in the particular case of a 3fΓ a ι. This is a generalization of Frolik's result in [4] for completely regular spaces. Theorem 3.3 gives necessary conditions for a subset of a perfectly <7-normal J^ space to be a .^Borelian subset of class a. This theorem is proved by a method similar to that used for Theorem 9 of [4] .
Both these theorems depend upon the notion of a complete sequence of countable covers defined by Frolik in [4] . (1) There exists a sequence {X Λ }ϊ=i of subspaces of X such that (1) X=\J"= 1 X n , and for each n,
(ii) X n aX n+1 , (iii) X n is closed and strongly regular with respect to X. (2) There exists a complete sequence μ = {<5g^ }~= 1 of countable closed covers of X {that is, each member of each cover is closed in X).
Proof. Let us suppose that X can be embedded in some Hausdorff space as a 3ίΓ σb subset. Then X can necessarily be embedded in some Hausdorff 3Γ a space and condition (1) now follows from Proposition 1, [7] . Condition (2) follows from Proposition 4, [4] . Now, conversely, let us suppose that conditions (1) and (2) are satisfied. Condition (2) implies that for each ^{^g^ Π H n }f =1 is a complete sequence of countable closed covers of X n . Now, since X n is regular and has a complete sequence of countable closed covers, it follows from Proposition 3, [4] Proof. Let X n = X for each n in condition (1) Proof. We shall proceed by transfinite induction. For the case a -2 the result follows from Corollary 3.6.
From the assumption the result is true for all β < a, we must prove the result is true for a in the following three cases.
Case (1) . a = a 0 where a 0 is a limit ordinal. Since Y is a ^%^Borelian subset of X of class a 0 then Y = Γ\n=iY n where each Y n is a ^^-Borelian subset of X of class β n < a Q . Thus each Y n has a complete sequence μ n = {£έf 5 n }™= 1 of countable .^Borelian covers of class at most β n . Let us consider the sequence μ = {£έfj n Π Y}n,ά=i Now μ is a sequence of countable ^^Borelian covers of Y of at most class a 0 and μ is complete from the proof of Theorem 9, [4] .
Case (2) . a = a 0 + m (where a 0 is a limit ordinal and m is odd). Since Y is a ^^Borelian subset of X of class a = a Q + m, then Y = U?=i y* where each Y n is a ^^Borelian subset of X of class (a -1) and each Y n has a complete sequence μ n = {^g^ Λ }7 =1 of countable ^^Borelian covers of at most class (a -1).
Let us define for each n the following sequence {ΓJϊU of subsets of X: To-0, T n = LJ Y k for all n ^ 1 .
Let us consider the following sequence μ = {.^-JyU of countable covers of Y where for each j: = {Hfi (Ί (ΓAT-i)}ϊ,i=i > where for each n and i , Since X is perfectly σ-normal 3ίΓ a we can easily verify that, for all j> each element of ^/^ is a ^^-Borelian subset of F of at most class a.
To show that μ is complete, let if be a maximal μ-Cauchy family. Clearly there exists an w such that i? is a /vCauchy family. By Proposition 2, [4], 0 ^ fW ^x c Y n c Γ. Therefore, Π^βr E γ Φ 0 and j M is complete.
Case (3) . α = a 0 + m (where α 0 is a limit ordinal and m is even). We can use the same method of proof as for Case (1) .
